S-4 mixture was allowed to reach 0°C, the solvent was distilled off under reduced pressure and the residue suspended in cold (−10°C) pentane (15 mL). Insoluble materials were filtered off under Ar at 0°C and the resulting filtrate was kept at −30°C, causing the precipitation of the title complex in form of dark red crystals (736 mg, 43%, collected in three fractions). The material is highly air sensitive but can be stored at −30°C under Ar for prolonged periods of time without noticeable decomposition.
1 H NMR (300 MHz 
Preparation of [Cp*Fe(allyl)Cl] (46).
Freshly distilled allyl chloride (199 mg, 2.60 mmol) was added to a solution of [Cp*Fe(allyl)(C 2 H 4 )] (38) (674 mg, 2.59 mmol) in Et 2 O (10 mL) at 0°C and the resulting mixture was stirred at that temperature for 24 h. After evaporation of the solvent, the residue was suspended in Et 2 O (5 mL), insoluble materials were filtered off under Ar at 0°C, and the filtrate was kept at −30°C overnight, causing the precipitation of the title complex in form of red-black crystals (304 mg, 44%). The material is highly air sensitive but can be stored at −30°C under Ar for prolonged periods of time without noticeable decomposition. MS (EI): m/z (%): 269 (13), 267 (40) [M + ], 226 (100), 211 (24), 190 (71), 188 (22), 174 (14) , 135 (22), 133 (20), 119 (35), 105 (17), 91 (18), 41 (12) ; elemental analysis calcd (%) for C 13 H 20 FeCl (267.60): C 58.35, H 7.53; found: C 58.08, H 7.56. stirred for 20 h at ambient temperature. For work up, the solvent was distilled off under reduced pressure (10 −3 Torr), the residue was suspended in pentane (100 mL), all insoluble materials were filtered off and the dark red filtrate was concentrated to a volume of ca. 20 mL. This concentrated solution was slowly cooled to −20°C and kept at that temperature for 3 d, causing the precipitation of dark red crystals (345 mg, 18% 
Iron Catalyzed Cross Coupling Experiments
Representative Procedure for the Iron Catalyzed Cross Coupling of Alkyl Halides with Arylmagnesium Halides. Preparation of 1,4-Diphenyl-butan-1-one (Table 4 , entry 19).
4
A solution of 4-iodo-1-phenylbutan-1-one 5 (137 mg, 0.5 mmol) in THF (1 mL) was added to a solution of complex 8 (10 mg, 5 mol%) in THF (2 mL) at −20°C, causing an immediate color change from green to dark red. A solution of PhMgBr (1.2 M in Et 2 O; 0.50 mL, 0.6 mmol) was then introduced and the resulting mixture stirred at that temperature for 5 min. For work up, the reaction was carefully quenched with HCl (1 M, 3 mL), the aqueous layer was extracted with Et 2 O (3 x 5 mL), the combined organic phases were dried over Na 2 SO 4 and evaporated, and the residue purified by flash chromatography, affording the title compound as a yellow solid (102 mg, 91%). 1 H NMR (CDCl 3 , 400 MHz) δ = 7.47 (m, 10H), 3.24 (t, J = 6.6
Hz, 2H), 3.04 (t, J = 6.9 Hz, 2H,), 2.18 (2H, m); 13 C NMR (CDCl 3 , 100 MHz) δ = 199.7, 141.5, 137.2, 132.5, 129.4, 128.9, 128.5, 127.7, 125.6, 39.8, 36.2, 24.1; IR (film): v = 3055, 2946 IR (film): v = 3055, , 1766 IR (film): v = 3055, , 1616 IR (film): v = 3055, , 1491 IR (film): v = 3055, , 1344 IR (film): v = 3055, , 1220 IR (film): v = 3055, , 1008 elemental 140.8, 127.3, 113.8, 55.0, 44.1, 34.9, 26.6, 25.9; IR: v = 3022, 2931 IR: v = 3022, , 1577 IR: v = 3022, , 1478 IR: v = 3022, , 1235 IR: v = 3022, , 1066 3, 141.2, 138.7, 128.7, 127.2, 127.0, 126.9, 126.8, 44.2, 34.5, 26.9, 26.2; IR: v = 3028, 2923 IR: v = 3028, , 2849 IR: v = 3028, , 2667 IR: v = 3028, , 1598 IR: v = 3028, , 1581 IR: v = 3028, , 1484 IR: v = 3028, , 1447 IR: v = 3028, , 1409 IR: v = 3028, , 1335 IR: v = 3028, , 1177 IR: v = 3028, , 1075 112.9, 43.5, 40.8, 34.7, 27.0, 26.2; IR: v = 2923 IR: v = , 2850 IR: v = , 2796 IR: v = , 1614 IR: v = , 1521 IR: v = , 1479 IR: v = , 1344 IR: v = , 1210 IR: v = , 1163 IR: v = , 1135 IR: v = , 1060 6, 146.4, 129.5, 117.3, 114.1, 112.8, 44.6, 34.4, 27.0, 26.2; IR: v = 3345, 2966 IR: v = 3345, , 1617 IR: v = 3345, , 1409 IR: v = 3345, , 1210 ; elemental analysis calcd (%) for C 12 H 17 N: C, 82.23; H, 9.78; found: C, 82.06; H, 9.66.
3-Cyclohexylthiophene.
Yellow oil (0.064 g, 77%); the spectroscopic data correspond to those previously reported in the literature. 2, 127.0, 124.9, 118.3, 39.6, 34.2, 26.7, 26.2; IR: v = 2925 IR: v = , 2851 IR: v = , 2656 IR: v = , 1532 IR: v = , 1448 IR: v = , 1411 IR: v = , 1081 135.5, 135.0, 130.8, 128.7, 126.4, 33.7, 32.9, 31.6, 30.5, 29.7 (2C), 29.6 (2C), 29.4, 22.7, 20.4, 19.1, 14.1; IR: v = 3004, 29225, 2854 IR: v = 3004, 29225, , 1617 IR: v = 3004, 29225, , 1503 IR: v = 3004, 29225, , 1303 IR: v = 3004, 29225, , 1465 IR: v = 3004, 29225, , 1377 IR: v = 3004, 29225, , 1158 IR: v = 3004, 29225, , 1033 147.0, 135.7, 120.1, 111.9, 111.3, 56.0, 55.8, 35.6, 31.9, 31.7, 29.7, 29.6, 29.5, 29.4, 29.3, 29.2, 22.7, 14.1; IR: v = 2926 IR: v = , 2853 IR: v = , 1608 IR: v = , 1591 IR: v = , 1516 IR: v = , 1465 IR: v = , 1417 IR: v = , 1332 IR: v = , 1262 IR: v = , 1237 IR: v = , 1156 Bongini, A.; Barbarella, G. 127.0, 125.7, 40.0, 38.5, 31.9, 29.4, 27.7, 22.7, 22.6, 14.1; IR: v = 3018, 2956 IR: v = 3018, , 2924 IR: v = 3018, , 1609 IR: v = 3018, , 1494 IR: v = 3018, , 1452 IR: v = 3018, , 1376 IR: v = 3018, , 1158 IR: v = 3018, , 1119 9, 144.6, 128.7, 127.5, 125.9, 112.8, 48.5, 39.7, 35.8, 31.9, 30.6, 21.5, 20.3, 20.1. IR: v = 3092, 2899 9, 144.6, 128.7, 127.5, 125.9, 112.8, 48.5, 39.7, 35.8, 31.9, 30.6, 21.5, 20.3, 20.1. IR: v = 3092, , 1637 9, 144.6, 128.7, 127.5, 125.9, 112.8, 48.5, 39.7, 35.8, 31.9, 30.6, 21.5, 20.3, 20.1. IR: v = 3092, , 1612 9, 144.6, 128.7, 127.5, 125.9, 112.8, 48.5, 39.7, 35.8, 31.9, 30.6, 21.5, 20.3, 20.1. IR: v = 3092, , 1465 9, 144.6, 128.7, 127.5, 125.9, 112.8, 48.5, 39.7, 35.8, 31.9, 30.6, 21.5, 20.3, 20.1. IR: v = 3092, , 1099 
1-Neopentylbenzene.
The compound was prepared according to the representative procedure, except that the reaction was performed at 0ºC (4 h). Colorless oil (0.077 g, 74%); the spectroscopic data was identical to those previously reported in the literature. 142.6, 128.3, 128.2, 125.6, 64.5, 35.8, 31.3, 28.8, 28.5, 25.8, 20.9; IR: v = 3062, 3026, 2933 IR: v = 3062, 3026, , 2857 IR: v = 3062, 3026, , 1740 IR: v = 3062, 3026, , 1604 IR: v = 3062, 3026, , 1496 IR: v = 3062, 3026, , 1365 IR: v = 3062, 3026, , 1241 IR: v = 3062, 3026, , 1048 IR: v = 3062, 3026, , 1032 7, 128.4, 128.2, 125.5, 65.8, 35.9, 32.8, 31.5, 29.1, 25.9, 25.7, 18.3, -5.3; IR: v = 3063, 3028, 2930 IR: v = 3063, 3028, , 2857 IR: v = 3063, 3028, , 1599 IR: v = 3063, 3028, , 1496 IR: v = 3063, 3028, , 1483 IR: v = 3063, 3028, , 1471 IR: v = 3063, 3028, , 1463 IR: v = 3063, 3028, , 1388 IR: v = 3063, 3028, , 1360 IR: v = 3063, 3028, , 1255 IR: v = 3063, 3028, , 1100 IR: v = 3063, 3028, , 1032 5, 140.4, 128.9, 128.7, 128.4, 127.8, 126.4, 125.7, 56.7, 36.7, 34.2, 31.3, 30.6, 26.8, 20.9; IR: v = 3067, 2957 IR: v = 3067, , 1611 IR: v = 3067, , 1456 IR: v = 3067, , 1355 IR: v = 3067, , 1248 IR: v = 3067, , 1165 IR: v = 3067, , 1105 IR: v = 3067, , 1095 IR: v = 3067, , 1030 7, 137.1, 128.4, 126.9, 125.9, 61.5, 37.8, 37.3, 34.1, 23.1, 14.1; IR: v = 3026, 2957 IR: v = 3026, , 2815 IR: v = 3026, , 1738 IR: v = 3026, , 1615 IR: v = 3026, , 1533 IR: v = 3026, , 1490 IR: v = 3026, , 1402 IR: v = 3026, , 1319 IR: v = 3026, , 1277 IR: v = 3026, , 1222 IR: v = 3026, , 1183 IR: v = 3026, , 1165 IR: v = 3026, , 1098 0, 128.0, 127.9, 125.4, 119.4, 35.4, 30.7, 28.1, 27.9, 24.9, 16.7; IR: v = 3062, 2932 IR: v = 3062, , 2857 IR: v = 3062, , 2245 IR: v = 3062, , 1603 IR: v = 3062, , 1496 Joung, M. 9, 128.8, 128.6, 126.7, 122.1, 42.0, 32.9, 32.4; IR: v = 2966 IR: v = , 2252 IR: v = , 1695 IR: v = , 1608 IR: v = , 1447 IR: v = , 1427 IR: v = , 1356 IR: v = , 1298 IR: v = , 1209 IR: v = , 1164 ; elemental analysis calcd (%) for C 10 H 11 NO: C, 74.51; H, 6.88; N, 8.69; found: C, 74.60; H, 6.81; N, 8.74 . 8, 128.6, 128.4, 125.9, 44.9, 35.1, 32.1, 28.6; IR: v = 3085, 3062, 2940 IR: v = 3085, 3062, , 2860 IR: v = 3085, 3062, , 1603 IR: v = 3085, 3062, , 1496 IR: v = 3085, 3062, , 1453 IR: v = 3085, 3062, , 1309 IR: v = 3085, 3062, , 1277 IR: v = 3085, 3062, , 1180 IR: v = 3085, 3062, , 1082 IR: v = 3085, 3062, , 1030 MS (EI) : m/z (%): 65 (9), 78 (6), 91 (100), 168 (17); HRMS (CI): calcd for C 10 H 13 Cl: 168.07058; found: 168.07078. 4, 142.2, 133.3, 128.4, 128.3, 128.2, 125.8, 121.7, 113.2, 112.3, 68.9, 35.5, 28.6, 27.7; IR: v = 3062, 2940 IR: v = 3062, , 2860 IR: v = 3062, , 1587 IR: v = 3062, , 1572 IR: v = 3062, , 1482 IR: v = 3062, , 1468 IR: v = 3062, , 1453 IR: v = 3062, , 1278 IR: v = 3062, , 1248 IR: v = 3062, , 1161 IR: v = 3062, , 1126 IR: v = 3062, , 1052 IR: v = 3062, , 1030 
1-(4-

(
4-(Phenethyl)morpholine.
The compound was prepared according to the representative procedure, but performing the reaction at 0ºC (1 h); the reaction was diluted with Et 2 O (4 mL) and quenched by addition of HCl (2 M, 3 mL); the organic phase was washed with HCl (2 M, 2 x 3 mL) and the combined aqueous phases were successively washed with Et 2 O (4 mL); next, aq. sat. NaHCO 3 was added until a pH of ca. 10 was reached and the aqueous layer was repeatedly extracted with Et 2 O. The combined organic phases were dried over Na 2 SO 4 , filtered and evaporated, yielding the title compound as an analytically pure colorless oil (0.083 g, 87%); the spectroscopic data correspond to those previously reported in the literature. 128.4, 126.1, 66.9, 60.8, 53.6, 33.4; IR: v = 3026, 2953 IR: v = 3026, , 2853 IR: v = 3026, , 2806 IR: v = 3026, , 1602 IR: v = 3026, , 1496 IR: v = 3026, , 1453 IR: v = 3026, , 1356 IR: v = 3026, , 1255 IR: v = 3026, , 1134 IR: v = 3026, , 1115 IR: v = 3026, , 1070 IR: v = 3026, , 1006 126.9, 126.8, 66.7, 60.5, 53.4, 32.7; IR: v = 3028, 2943 IR: v = 3028, , 2853 IR: v = 3028, , 2807 IR: v = 3028, , 2687 IR: v = 3028, , 1677 IR: v = 3028, , 1580 IR: v = 3028, , 1486 IR: v = 3028, , 1447 IR: v = 3028, , 1401 IR: v = 3028, , 1357 IR: v = 3028, , 1259 IR: v = 3028, , 1115 IR: v = 3028, , 1068 IR: v = 3028, , 1006 ; MS (EI): m/z (%): 100 (100), 181 (9), 206 (7), 267 (3); elemental analysis calcd (%) for C 18 H 21 NO: C, 80.86; H, 7.92; N, 5.24; found: C, 80.91; H, 7.84; N, 5.19. -2-(1-phenylpentyl)-1,3,2- 52.3, 47.1, 39.9, 38.4, 32.4, 29.6, 29.3, 27.6, 25.9, 22.3; IR: v = 3027, 2927 IR: v = 3027, , 2855 IR: v = 3027, , 1603 IR: v = 3027, , 1493 IR: v = 3027, , 1452 IR: v = 3027, , 1410 IR: v = 3027, , 1376 IR: v = 3027, , 1260 IR: v = 3027, , 1130 IR: v = 3027, , 1090 136.7, 131.9, 128.6, 128.5, 126.1, 124.9, 123.4, 40.1, 34.6, 26.9, 26.1, 18.0, 16.2; IR: v = 3061, 2918 IR: v = 3061, , 1620 IR: v = 3061, , 1606 IR: v = 3061, , 1494 IR: v = 3061, , 1451 IR: v = 3061, , 1266 144.2, 133.9, 128.2, 127.5, 126.3, 125.4, 112.3, 45.9, 37.6, 36.4, 25.5, 19.8, 15.4; IR: v = 3082, 2962 IR: v = 3082, , 1640 IR: v = 3082, , 1602 IR: v = 3082, , 1494 IR: v = 3082, , 1373 IR: v = 3082, , 1030 134.2, 129.0, 128.4, 127.3, 125.8, 42.3, 37.5, 29.6, 26.7, 26.5, 26.1; IR: v = 3025, 2922 IR: v = 3025, , 2851 IR: v = 3025, , 1601 IR: v = 3025, , 1491 IR: v = 3025, , 1449 MS (EI) : m/z (%): 67 (13), 91 (41), 104 (100), 115 (33), 129 (55), 143 (23), 158 (15) 8, 170.7, 142.4, 134.2, 132.3, 128.7, 128.3, 125.4, 124.1, 119.4, 61.5, 57.9, 37.2, 35.8, 34.5, 14.2, 14.1; IR: v = 3035, 2899 IR: v = 3035, , 1748 IR: v = 3035, , 1651 IR: v = 3035, , 1604 IR: v = 3035, , 1423 IR: v = 3035, , 1078 elemental 8, 139.7, 139.1, 138.7, 133.7, 132.9, 129.5, 129.4, 129.3, 129.2, 128.8, 128.5, 128.3, 127.7, 127.5, 126.9, 72.2, 72.0, 71.2, 66.8, 39.4, 35.4; IR: v = 3033, 2921 IR: v = 3033, , 1689 IR: v = 3033, , 1611 IR: v = 3033, , 1452 IR: v = 3033, , 1366 IR: v = 3033, , 1272 IR: v = 3033, , 1113 IR: v = 3033, , 1089 elemental -16 128.9, 128.1, 126.0, 41.4; IR: v = 3039, 2905 IR: v = 3039, , 1606 IR: v = 3039, , 1580 IR: v = 3039, , 1477 IR: v = 3039, , 1448 IR: v = 3039, , 1425 IR: v = 3039, , 1311 IR: v = 3039, , 1270 IR: v = 3039, , 1235 IR: v = 3039, , 1203 IR: v = 3039, , 1152 IR: v = 3039, , 1030 MS (EI) : m/z (%): 91 (17), 152 (15), 168 (100).
4,4,5,5-Tetramethyl
1,3-Diphenylprop-1-yne ( 136.5, 131.4, 128.2, 127.9, 127.7, 127.5, 127.2, 126.3, 123.4, 87.2, 82.4, 25.4; IR: v = 3030, 2198 IR: v = 3030, , 1689 IR: v = 3030, , 1642 IR: v = 3030, , 1599 IR: v = 3030, , 1583 IR: v = 3030, , 1490 IR: v = 3030, , 1450 IR: v = 3030, , 1416 IR: v = 3030, , 1317 IR: v = 3030, , 1284 IR: v = 3030, , 1174 IR: v = 3030, , 1124 IR: v = 3030, , 1069 IR: v = 3030, , 1025 MS (EI) v = 3064, 3031, 2959 , 2177 , 1601 , 1495 , 1453 , 1250 , 1022 HRMS (CI) MHz): δ = 170. 0, 137.1, 132.1, 129.0, 128.1, 126.6, 119.5, 80.9, 76.8, 61.5, 61.4, 57.0, 36.6, 25.1, 23.1, 14.1, 14.0; IR: v = 3064, 2982 IR: v = 3064, , 2939 IR: v = 3064, , 2237 IR: v = 3064, , 1734 IR: v = 3064, , 1645 IR: v = 3064, , 1600 IR: v = 3064, , 1582 IR: v = 3064, , 1465 IR: v = 3064, , 1449 IR: v = 3064, , 1391 IR: v = 3064, , 1368 IR: v = 3064, , 1252 IR: v = 3064, , 1201 IR: v = 3064, , 1097 IR: v = 3064, , 1071 IR: v = 3064, , 1029 MS (EI) : m/z (%): 77 (33), 91 (20), 105 (100), 167 (34), 195 (28), 212 (17), 269 (19) , 329 (4); elemental analysis calcd (%) for C 20 H 24 O 4 : C, 73.15; H, 7.37; found: C, 73.28; H, 7.29 . 2, 128.5, 128.4, 126.2, 102.2, 69.9, 61.0, 42.6, 36.6, 33.4, 23.2, 19.6; IR: v = 3061, 3026, 2940 IR: v = 3061, 3026, , 2867 IR: v = 3061, 3026, , 1603 IR: v = 3061, 3026, , 1583 IR: v = 3061, 3026, , 1495 IR: v = 3061, 3026, , 1453 IR: v = 3061, 3026, , 1438 IR: v = 3061, 3026, , 1403 IR: v = 3061, 3026, , 1305 IR: v = 3061, 3026, , 1202 IR: v = 3061, 3026, , 1146 IR: v = 3061, 3026, , 1110 IR: v = 3061, 3026, , 1051 IR: v = 3061, 3026, , 1021 MS (EI) 9, 110.9, 101.8, 66.9, 60.7, 47.5, 35.8, 23.3, 23.0, 19.1; IR: v = 2937 IR: v = , 1872 IR: v = , 1648 IR: v = , 1468 IR: v = , 1451 IR: v = , 1402 IR: v = , 1375 IR: v = , 1312 IR: v = , 1282 IR: v = , 1252 IR: v = , 1144 IR: v = , 1114 IR: v = , 1072 IR: v = , 1030 IR: v = , 1000 1, 137.3, 128.6, 127.9, 126.8, 120.1, 100.7, 64.5, 60.1, 43.8, 23.1, 20.6; IR: v = 3033, 1703 IR: v = 3033, , 1655 IR: v = 3033, , 1613 IR: v = 3033, , 1217 IR: v = 3033, , 1188 IR: v = 3033, , 1120 IR: v = 3033, , 1078 and both of the diethylether ligands, as well as one of the phenyl groups attached to iron in the asymmetric unit are disordered. The nature of the disorder (50:50) on an otherwise good data set indicated that the b axis may be doubled though the domination of the remaining atoms including the iron and lithium atoms meant that it was undetected. H atom positions were calculated and allowed to ride. 
X-ray
